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DETAILED ACTION 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1-4, 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Applicant's 
admitted prior art as set forth on page 6, paragraph labeled "[0018]" (AAPA) in view of Palmour et al. 
"High-temperature depletion-mode metal-oxide-semiconductor field-effect transistors in beta-SiC thin 
films" Appl. Phys. Lett. 51, 14 December 1987 pp2028-2030 (Palmour) and Slater, Jr. et al. US 6,344,663 
(Slater). 

AAPA states; "[0018] Referring to Figure 4, the remaining circuitry of chopper stabilized NMOS 
depletion mode operational amplifier 10 are conventional. In the topology shown in Figure 4, chopping 
switch 18 has threshold voltages that are negative with respect to the drains and sources of (and thus, the 
channels of) FETs Q7, Q8, Q9, and QIO. Similarly, chopping switch 20 has threshold voltages that are 
negative with respect to tlie drains and sources of FETs Ql 1 , Q12, Q13, and Q14, Differences in source 
potentials for switches 18 and 20 require level shifl:ing of drive voltages applied to the gates of their 
respective FETs to turn the switches on and off. This level shifting is provided by BFL level shifting 
circuits 28 and 30 (not shown in Figure 4). The use of either circuit 44 or 64 as a BFL level shifting 
circuit allows an inverter to drive both sets of chopping switches simultaneously without the use of 
additional level shifting circuitry. Offsets in amplifier 10 are removed dynamically so that offset drift and 
flicker noise are substantially reduced or minimized.(emphasis added)" Therefore, the circuit shown by 
Figure 4 is conventional, however, applicant forms an embodiment that is "implemented in NMOS 
depletion mode silicon carbide (SiC) technology". 

The functioning of the AAPA circuit results in a method for amplifying a signal having the steps 
of generating an input signal INN, INP from an outside source, and amplifynng this input signal utilizing a 
chopper-stabilized 18, 20, NMOS depletion mode operational amplifier 22, 24 to produce an amplified 
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output signal OUT, the operational amplifier including a first NMOS depiction mode amplification stage 
22 and a second NMOS depletion mode amplification stage 24. The fiinctioning of die AAPA circuit 
additionally results in the fiirdier steps of chopping the input signal utilizing a first NMOS depletion 
mode chopping switch 18 responsive to a first level shifted chopping signal 32, 36 to produce a first 
chopped input signal CNA, CNB. The functioning of the AAPA circuit additionally results in the further 
steps of amplifying die first chopped input signal utilizing an NMOS depletion mode amplifier stage 22 to 
produce an amplified chopped output signal 40, 42. The functioning of the AAPA circuit additionally 
results in the further steps of chopping die amplified chopped output signal 40, 42 utilizing an NMOS 
depletion mode amplifier 24, the NMOS depletion mode amplifier 24 being responsive to a level shifted 
first chopping signal 32, 36 to produce a chopper-stabilized output signal CNA, CNB. AAPA is silent on 
the NMOS transistors being formed from SiC or any other material AAPA only generically shows 
NMOS transistors for the choppers and operational amplifier elements. AAPA is also silent on the 
forming of the first and second stage on the same substrate. 

Palmour discloses one conventional form of NMOS depletion mode transistors, namely the 
NMOS depletion mode transistors formed from SiC (See Figure 1). Palmour also discloses advantages 
of deploying such transistors such as the allowance of high temperature operation, the good high 
frequency characteristics and die ability of being able to operate at high power (See the first paragraph on 
page 2028 ofPabnour). 

Accordingly, it would have been obvious to one of ordinar\' skill in the art at the time the 
invention was made to have substituted conventional NMOS depletion mode transistors formed from SiC 
in place of the generic transistors of AAPA because, as AAPA is silent on the material forming these 
NMOS depletion mode transistors, any art-recognized material would have been usable such as the well- 
known, conventional SiC material as disclosed by Palmour. Furthermore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to have substituted conventional NMOS 
depletion mode transistors formed from SiC in place of the generic transistors of AAPA so as to allow for 
high temperature, high power and high frequency operation as taught by Palmour. 

Slater discloses forming of at least two SiC MOSFET transistors on a single substrate (See Figure 
2). This is commonly called integration and it is well known that Uiis saves space in the forming of a 
circuit over the forming of a circuit using discrete elements. 
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Thus it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to provide the step of forming the invention made obvious above on the same silicon carbide 
substrate as taught by Slater. 

Allowable Subject Matter 

Claims 10-21 are allowed. 

The prior art or record fails to disclose or suggest the combination of a 
chopper/amplifier/chopper/amplifier structure and an NMOS depletion mode buffered field effect 
transistor logic (BFL) wherein the NMOS depletion buffered field effect transistor logic (BFL) is taken to 
mean an BFL circuit wth just NMOS depletion mode field elect transistors as the main components 
thereof as reflected in the interview held 1-16-2003 and the remarks of 3-24-2003. 



Claims 5 and 24 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form includmg all of die limitations of the base claim and any 
intervening claims. These claims are allowable for the same reasons that claims 10-21 are allowable. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 
Schmid et al. "Process Technology and High Temperature Performance of 6H-SiC MOS Devices" 
discloses that SIC devices are ideal for forming circuits used in high temperature environments such as 
combustion and exhaust gas monitoring, oil-drilling, aerospace, automotive and nuclear industries. 
Onishi et al. JP 58,130,608 discloses the general state of the art. 

u A- ^7 this communication or eariier communications from the examiner should 

be directed to Michael B, Shingleton whose telephone number is 703-308-4903 The examiner can 
normally be reached on Monday-Thursday from 8:30 to 4:30. The e.xaminer can also be reached on 
alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessftil. the examiner's supervisor 
Robert Pascal, can be reached on (703) 308-4909. The fax phone number for the organization where this 
application or proceeding is assigned is 703-308-7722. 

Any inquiry of a general nature or relating to the status of.this application or proceeding should 
be directed to the receptionist whose telephone number is 703-308-0956. 
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